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APPARATUS HAVING CARRIAGE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an apparatus 
having a carriage such as a recording apparatus, a 
reading apparatus or the like, in which a head member 
such as recording means for effecting recording on a 
recording material or reading means for reading 
information held on an information holding medium such 
as an original is mounted on a carriage so that the 
head member is reciprocally shifted along the recording 
material or the information holding medium. 
Related Background Art 

Among recording apparatuses having a printer 
function, a copying function or a facsimile function, 
or recording apparatuses used as output device in 
composite electronic equipments or work stations 
including a computer or a word processor, or reading 
apparatuses used as input devices, there are 
apparatuses in which a recording head or a recording 
head such as a scanner is mounted on a carriage. 

With this arrangement r in an apparatus of serial 
type in which recording or reading is effected by main- 
scanning a sheet material such as a recording material 
or an original (information holding medium) in a 
direction transverse to a sheet conveying direction 
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(sub-scanning direction), an image is formed 
(recording) or image information on the original is 
read by the recording means (recording head) or the 
reading means (reading head) mounted on the carriage 
5 shifted along the sheet material to complete one-line 
image formation or one- line image information reading 
and then the sheet material is fed by a predetermined 
amount (pitch conveyance as sub- scanning ) , and, by 
repeating such operations, an image is formed on the 

10 entire recording material or the entire image 
information on the original is read. 

In the above-mentioned apparatus of serial type, 
by shifting the carriage on which the head member such 
as the recording head or the reading head is mounted 

15 along the sheet material in a scanning fashion and 
driving the head member in synchronous with the 
scanning, the predetermined function of the head member 
such as recording or reading is effected. 

For example, in order to obtain a highly fine 

20 output image by the recording apparatus of serial type, 
since the scanning timing of the carriage and the 
driving timing of the recording head must be matched 
with high accuracy, it is required that the scanning of 
the carriage be effected at a stable speed as much as 

25 possible- This is also true in the reading apparatus 
of serial type* 

To this end, there has been proposed a technique 
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in which not only the function of the head member is 
controlled in response to a control signal for the 
scanning of the carriage, but also, by providing such 
as an encoder for detecting a position of the carriage 
5 during the scanning, the function of the head member is 
controlled in synchronous with a detection timing of 
the encoder. However, such a technique tends to make 
the entire apparatus expensive and bulky. 

Further, as scan driving force transmitting means 

10 for transmitting a driving force from a drive motor as 
a drive source to the carriage, a lead screw system and 
a toothed timing belt system are known. Recently, the 
toothed timing belt (toothed belt) has mainly be used 
in consideration of cheapness, easy assembling and high 

15 accuracy. The toothed (timing) belt are suspended with 
predetermined tension between a driving pulley driven 
by a drive motor and an opposed idler pulley, and a 
driving force is transmitted by engagement between 
teeth provided on the driving pulley and teeth of the 

20 toothed belt. The carriage on which the head member is 
mounted is connected to the toothed belt so that it is 
reciprocally shifted between the pulleys as the drive 
motor is rotated. 

For example in the recording apparatus, as well as 

25 the recording head, ink storing means for storing ink 
required for image formation, means for supplying the 
ink to the recording head and recording head drive 
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signal transmitting means may be provided on the 
carriage. Further , the carriage is supported and 
guided by a guide shaft or a guide rail provided 
substantially in parallel with the toothed belt, and 
5 the carriage is slidingly shifted on the supporting and 
guiding means (guide shaft or guide rail) in a 
condition that load such as weight of the recording 
head acts on the carriage. Thus, a predetermined drive 
transmitting force is required for the toothed belt. 

10 In the conventional toothed belts, in order to 

ensure the predetermined drive transmitting force, the 
teeth of the toothed belt was made bulky to some extent 
and a height of each tooth (addendum) was increased. 
However, in the toothed belt having high addendum, when 

15 the tooth is engaged by the tooth of the driving 

pulley, vibration is generated in the toothed belt, 
thereby the scanning speed of the carriage unstable. 
For this reason, in the recording apparatuses effecting 
high accurate recording, carriage position detecting 

20 means such as an encoder is required, thereby 

preventing compactness, light weight and cheapness of 
the apparatus . 

On the other hand, when the driving force is 
transmitted by a toothed belt having small tooth pitch 

25 and low addendum in order to stabilize the scanning 

speed of the carriage, the tooth of the toothed belt is 
floating from the driving pulley, thereby easily 
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causing a jumping phenomenon in which idle rotation of 
the driving pulley is generated. In order to prevent 
the jumping phenomenon, it is effective to increase the 
tension on the toothed belt and/or to increase a 
diameter of the driving pulley. However, if the 
tension of the belt is increased, since the driving 
load is increased, it is required that a driving motor 
having large capacity be used, thereby increasing cost 
and making the apparatus bulky. On the other hand, if 
the diameter of the driving pulley is increased, 
similarly, the entire apparatus is made bulky. 
Further, since the greater the belt tension the greater 
the vibration caused the engagement between the driving 
pulley and the belt, the effect of reduction in 
vibration obtained by reducing the addendum will be 
cancelled . 

SUMMARY OF THE INVENTION 

The present invention aims to eliminate the above- 
mentioned conventional drawbacks, and an object of the 
present invention is to provide an apparatus having a 
carriage, in which, even when a toothed belt having 
small tooth pitch and low addendum is used as driving 
transmitting means for transmitting a driving force to 
the carriage, phenomenon such as a jumping phenomenon 
for releasing an engagement condition between the 
toothed belt and a driving pulley can be prevented, so 



10 



- 6 - 

that stable carriage scanning can be realized to effect 
highly fine recording without requiring a driving motor 
having large capacity and carriage position detecting 
means such as an encoder, thereby making the apparatus 
5 more compact and more light-weighted and reducing cost. 
Another object of the present invention is to 
provide an apparatus having a carriage, in which a head 
member is mounted on a carriage attached to a toothed 
belt extending between a driving pulley and an idler 

10 pulley so that scanning of the carriage is effected by 
driving the driving pulley to execute a function of the 
head member, and in which a jumping preventing member 
for preventing jumping of the toothed belt is provided 
at a position opposed to a back surface of the toothed 

15 belt in the vicinity of the driving pulley, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic perspective view showing an 
embodiment of a recording apparatus to which the 
20 present invention is applied; 

Fig. 2 is a partial perspective view schematically 
showing a structure of an ink discharging portion of 
recording means of Fig. 1; 

Fig. 3 A is a side view showing comparison between 
25 a transmitting mechanism comprised of a toothed belt 

extending between a driving pulley and an idler pulley 
according to a conventional example; 



r i 



- 7 - 



Fig. 3B is a side view showing comparison between 
a transmitting mechanism comprised of a toothed belt 
extending between a driving pulley and an idler pulley- 
according to the embodiment of the present invention; 
5 Fig. 4 is a partial side view showing of a jumping 

preventing member in the embodiment of the recording 
apparatus to which the present invention is applied; 

Fig. 5A is a partial side view showing a condition 
that the toothed belt abuts against a horizontal 
10 jumping preventing member; 

Fig. 5B is a partial side view showing a condition 
that the toothed belt abuts against an inclined jumping 
preventing member; 

Fig. 6A is a partial sectional view showing 
15 characteristic structures according to the reference 

example, taken along the line 6A( 6B)-6A( 6B) in Fig. 4.; 

Fig. 6B is a partial sectional view showing 
characteristic structures according to the embodiment 
of the present invention, taken along the line 
20 6A(6B)-6A(6B) in Fig. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will now be explained in 
connection with embodiments thereof with reference to 
25 the accompanying drawings* Fig. 1 is a schematic 

perspective view showing an embodiment of a recording 
apparatus to which the present invention is applied. 



In Fig. 1, a carriage 2 on which recording means 
(recording head) 1 is mounted is guided and supported 
by a guide shaft 3 and a guide rail 4, and the carriage 
2 is connected to a toothed belt 5 extending between a 
driving pulley 6 and an idler pulley 7. By rotating 
the driving pulley 6 by means of a driving motor 8, the 
carriage 2 is reciprocally shifted in a main scanning 
direction via the toothed belt 5. Further, by driving 
the recording head 1 in response to recording 
information in synchronous with movement of the 
carriage 2 in the main scanning direction, recording 
can be effected on a recording material (not shown) 
such as a recording paper. 

Incidentally, the present invention can similarly 
be applied to a reading apparatus in which a reading 
head is mounted on the carriage 2 and information held 
on an information holding medium such as an original 
from which information to be read ( in place of the 
recording material) is read by the reading head. 

Further, the recording head (recording means) 1 is 
a recording head of ink jet type in which ink is 
selectively discharged from a plurality of discharge 
ports by applying energy to the recording head in 
response to a recording signal. Further, the recording 
head 1 is ink jet recording means adapted to discharge 
the ink by utilizing thermal energy and having 
electrical/thermal converters for generating the 
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thermal energy. Further , the recording head 1 serves 
to effect the recording by generating change in 
pressure caused by growth and contraction of a bubble 
created by film boiling due to the thermal energy 
5 applied by the electrical /thermal converter and by 
discharging the ink from the discharge port by 
utilizing the pressure change. The electrical/thermal 
converters are disposed in correspondence to the 
respective discharge ports so that the ink is 

10 discharged from the discharge port by applying pulse 
voltage to the corresponding electrical/thermal 
converter in response to the recording signal . 

Fig. 2 is a partial perspective view schematically 
showing a structure of an ink discharging portion (one 

15 discharge port array) of the recording means (recording 
head) 1. In Fig. 2, a discharge face 81 opposed to the 
recording material such as a recording paper with a 
predetermined gap (for example , about 0.3 to 2.0 mm) 
therebetween is provided with a plurality of discharge 

20 ports 82 arranged at predetermined pitches, and the 
electrical/thermal converters (for example, heat 
generating resistors) 85 for generating ink discharging 
energy are disposed along wall surfaces of liquid paths 
84 communicating the respective discharge ports 82 to a 

25 common liquid chamber 83. The recording head 1 is 

mounted in such a manner that the discharge ports 82 
are lined along a direction transverse to the main 
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scanning direction (shifting direction of the carriage 
2 in the illustrated embodiment in which the recording 
head is mounted on the carriage 2). In this way, the 
recording head 1 in which the film boiling is generated 
in the ink within the liquid path 84 by driving the 
corresponding electrical/ thermal converter 85 (by 
applying pulse voltage) in response to the image signal 
(recording signal) or discharge signal and the ink 
droplet is discharged from the corresponding discharge 
port 82 by the pressure caused by the film boiling is 
provided. 

Figs. 3A and 3B are side views showing a 
transmitting mechanism comprised of the toothed belt 
extending between the driving pulley and the idler 
pulley. Fig. 3 A shows the transmitting mechanism in a 
conventional recording apparatus, and Fig. 3B shows the 
transmitting mechanism in an embodiment of a recording 
apparatus to which the present invention is applied 
(recording apparatus of Fig. 1). in Figs. 3A and 3B„ 
in the conventional example as shown in Fig. 3A, five 
teeth of a toothed belt 5 are meshed with a driving 
pulley 6 at a half circle (half of complete 
circumference) thereof while in the embodiment as shown 
in Fig. 3B to which the present invention is applied, 
ten teeth of the toothed belt are meshed with the 
driving pulley 6 at a half circle (half of complete 
circumference ) thereof . 
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Namely, in the embodiment (Fig. 3B) , the tooth 
pitch of the toothed belt 5 is about a half of the 
tooth pitch of the conventional toothed belt 5, and, 
regarding a height from a tooth tip to a tooth bottom 
5 of each tooth of the toothed belt 5 (distance between 
the tooth tip of the toothed belt 5 and the tooth tip 
of the driving pulley 6), the height in the embodiment 
(Fig. 3B) to which the present invention is applied is 
reduced to about 60% of the height in the conventional 

10 example (Fig. 3A). The embodiment to which the present 
invention is applied and shown in Fig. 3B differs from 
the conventional example shown in Fig. 3A regarding the 
tooth pitch of the toothed belt 5 and the driving 
pulley 6 as mentioned above, but, the other structures 

15 are substantially the same between both. 

In Figs. 3A and 3B, the idler pulley 7 is 
suspended by a chassis (not shown) via a tension spring 
9. Namely, by biasing the idler pulley 7 to the right 
by an elastic force of the tension spring 9, tension is 

20 applied to the toothed belt 5. As another structure 
for holding such an idler pulley, although there is a 
structure in which tension is maintained on the toothed 
belt by positioning and securing the idler pulley to 
the chassis in a condition that tension is previously 

25 applied to the toothed belt by pulling the idler 

pulley, in such a structure, if the toothed belt is 
expanded or contracted due to change in temperature 
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and/or humidity, since the tension of the toothed belt 
is greatly changed, it is required that the tension of 
the toothed belt is previously set to a higher value, 
and, thus, an electrical power required for driving the 
5 carriage is increased. 

In Figs. 3A and 3B, in the embodiment to which the 
present invention is applied, as shown, the carriage 2 
is attached to an upper run of the toothed belt 5. 
Accordingly, when the driving pulley 6 is driven in an 

10 anti-clockwise direction in Figs. 3A and 3B, the 

carriage 2 is directly pulled by the toothed belt 5 to 
be shifted toward the driving pulley 6. On the other 
hand, when the driving pulley 6 is rotated in a 
clockwise direction, the carriage 2 is pulled by the 

15 toothed belt through the idler pulley 7 to be shifted 
toward the idler pulley 7. 

However, as mentioned above, since the idler 
pulley 7 is suspended via the tension spring 9, when 
the driving pulley 6 is rotated in the clockwise 

20 direction, immediately after the rotation is started, 
the carriage 2 is temporarily stopped due to sliding 
inertia acting between the carriage and the guide shaft 
3 and/or the guide rail 4; meanwhile, the idler pulley 
7 is slightly shifted toward the driving pulley 6 by 

25 the pulling action. Meanwhile, since the driving 

pulley 6 continues to rotate, an excessive portion of 
the toothed belt generated by reduction of the distance 
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between -the idler pulley 7 and the driving pulley 6 is 
shifted toward the upper run of the belt, thereby 
trying to flex the belt portion between the driving 
pulley 6 and the carriage 2 now stopped. 

In this case, since the toothed belt 5 has some 
uniform rigidity, the belt portion between the driving 
pulley 6 and the carriage 2 is not flexed partially but 
is flowing above the driving pulley 6. In this case, 
since the driving pulley 6 still continues to rotate, 
the driving pulley 6 tries to rotate idly with respect 
to the toothed belt 5. Such a phenomenon is referred 
to as a j umping phenomenon . 

Here, as is in the conventional example shown in 
Fig. 3A, when the height from the tooth tip of the 
toothed belt 5 and the tooth tip of the driving pulley 
6 is sufficiently great, even if the toothed belt 5 is 
slightly floating, the tooth tip of the belt is not 
dislodged from the tooth tip of the driving pulley 6 
not to generate the idle rotation of the driving pulley 
6. However, as is in the present embodiment to which 
the present invention is applied and shown in Fig. 3B, 
if any means for preventing the jumping of the toothed 
belt 5 such as a jumping preventing member 10 (Figs. 4, 
5 A and 5B; described later) is not provided, 
possibility of occurrence of idle rotation of the 
driving pulley 6 will be increased. 

Fig. 4 is a partial side view showing a 
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construction of the jumping preventing member 10 for 
preventing the jumping of the toothed belt 5 in the 
recording apparatus according to the embodiment to 
which the present invention is applied. In Fig. 4, the 
5 jumping preventing member 10 has a jumping preventing 
surface 21 spaced apart from a back surface of the 
toothed belt 5 by a predetermined distance b. In the 
arrangement shown in Fig. 3B, as mentioned above, since 
the floating of the toothed belt 5 occurs in the upper 

10 run of the belt to which the carriage 2 is attached 
when the carriage 2 is shifted away from the driving 
pulley 6 by rotating the driving pulley 6 in the 
clockwise direction, the jumping preventing member 
(jumping preventing plate) 10 according to the present 

15 invention is disposed above the driving pulley 6. 

Figs. 5A and 5B are partial side views showing a 
condition that the toothed belt 5 abuts against the 
jumping preventing member 10 (jumping preventing 
surface 21), where Fig. 5A shows a condition that the 

20 preventing surface 21 of the jumping preventing member 
10 is located substantially in parallel with the 
shifting direction of the toothed belt 5 and Fig. 5B 
shows a condition that the jumping member 10 is located 
in such a manner that the preventing surface becomes 

25 nearest to the back surface of the toothed belt at the 
left side of a position where the toothed belt 5 leaves 
the driving pulley 6, Fig. 5B shows the most preferred 
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embodiment: of the present invention. 

In Figs. 5 A and 5B, as shown in Fig. 5A, when the 
jumping preventing member 10 is located substantially 
in parallel with the toothed belt normally extended, 
5 since the toothed belt 5 is floating greatly at a 

position where the toothed belt is contacted with the 
jumping preventing member 10, great frictional load is 
generated between the back surface of the toothed belt 
5 and the jumping preventing member 10 (jumping 

10 preventing surface 21), thereby increasing resistance 
against the shifting (movement) of the toothed belt 5. 
Consequently, the toothed belt 5 tends to be floating 
relatively greatly at the left side of the jumping 
preventing member 10, with the result that the tooth 

15 tip of the toothed belt 5 is disengaged from the tooth 
tip of the driving pulley 6 thereby to cause the idle 
rotation of the driving pulley. 

To the contrary, as shown in Fig. 5B, when the 
jumping member 10 is located in such a manner that the 

20 preventing surface becomes nearest to the back surface 
of the toothed belt at the left side of the position 
where the toothed belt 5 leaves the driving pulley 6, 
since the toothed belt 5 is not floating so greatly at 
the position where the toothed belt is contacted with 

25 the jumping preventing member 10, the frictional load 
between the back surface of the toothed belt 5 and the 
jumping preventing member 10 does not become so great, 
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and, accordingly, the resistance against: the shifting 
(movement) of the toothed belt 5 is relatively small. 

Further, as shown in Figs. 4, 5 A and 5B, when the 
jumping preventing member 10 for preventing the jumping 
5 of the toothed belt is located at the position where 
the jumping preventing member is opposed to the back 
surface of the toothed belt 5 in the vicinity of the 
driving pulley 6, during the operation of the recording 
apparatus, since the toothed belt 5 abuts against the 

10 jumping preventing member 10 (preventing surface 21 

thereof) repeatedly, damage is applied to the toothed 
belt 5 repeatedly. In order to prevent wear and/or 
breaking of the toothed belt 5 due to such repeated 
damage, as shown in Fig. 4, the jumping preventing 

15 member 10 has a surface which forms an angle 0 with 
respect to an extension line of the upper run of the 
toothed belt 5 and which extends in a tangential 
direction of the driving pulley 6 at the contact 
(nearest) position between the jumping preventing 

20 member and the toothed belt 5 so that the back surface 
of the toothed belt 5 floating from the driving pulley 
6 is contacted with the jumping preventing member 10 
with greater area. 

Further, by providing the jumping preventing 

25 surface 21 having the above-mentioned inclination on 
the jumping preventing member 10, the jumping 
preventing member can also act as a guide plate for 



- 17 - 



stabilizing the advancing direction of the toothed belt 
5 leaving the driving pulley 6. In the recording 
apparatus according to the illustrated embodiment 
having the jumping preventing member 10 as shown in 
5 Fig. 4, the angle 6 between the jumping preventing 

surface 21 of the jumping preventing member 10 and the 
extension line of the upper run of the toothed belt 5 
is selected to have a range from about 10 degrees to 
about 30 degrees. Although depending upon the scanning 

10 speed, weight and sliding load of the carriage 2, 

normally, when the angle 8 is about 20 degrees, the 
greatest jumping preventing effect can be achieved. 

In Fig, 4, although the distance b between the 
jumping preventing member 10 and the back surface of 

15 the toothed belt 5 should be smaller than the height h 
of the tooth of the toothed belt 5, in practice, even 
if the distance b is made slightly smaller than the 
tooth height h, the adequate jumping preventing effect 
may not be obtained. The reason is that, since the 

20 flexion of the toothed belt 5 is transmitted from the 
carriage 2 side to the driving pulley 6 side with cord 
vibration, depending upon the phase of the tooth of the 
toothed belt 5, the floating portion of the toothed 
belt 5 is shifted while passing through the gap between 

25 the toothed belt and the jumping preventing member 10, 
with the result that the idle rotation of the driving 
pulley 6 may occur at the left side of the jumping 



preventing member 10. In the recording apparatus 
according to the illustrated embodiment, the distance b 
between the jumping preventing member 10 and the back 
surface of the toothed belt 5 is selected to be greater 
than 10% and smaller than 90% of the tooth height h of 
the toothed belt 5 . 

Further, regardless of the rotational direction of 
the driving pulley 6, during the rotation of the 
driving pulley 6, the toothed belt 5 is slightly 
floating more than when the driving pulley 6 is 
stopped. Although the floating amount is smaller than 
the floating amount upon occurrence of the jumping, if 
the jumping preventing member 10 is located immediately 
in the vicinity of the back surface of the toothed belt 
5, even when there is no danger of occurring of the 
jumping, the toothed belt 5 will always slidingly be 
contacted with the jumping preventing member 10. Thus, 
if the distance b between the jumping preventing member 
10 and the back surface of the toothed belt 5 is too 
small, not only the toothed belt 5 will be worn, but 
also the rotational load of the driving pulley 6 will 
be increased or the scanning speed of the carriage 2 
will be made unstable. 

Accordingly, it is desirable that the distance b 
between the jumping preventing member 10 and the back 
surface of the toothed belt 5 be selected to a value 
for always maintaining a slight gap so that the toothed 
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belt 5 is not contacted with the jumping preventing 
member 10 by the slight floating during the normal 
rotation. In the recording apparatus according to the 
illustrated embodiment, the distance b is selected to 
5 be about 10% or more (however, smaller than 90%) of the 
tooth height h of the toothed belt 5. As mentioned 
above, in order to achieve the positive jumping 
preventing effect of the toothed belt 5, the distance b 
between the jumping preventing member 10 and the back 

10 surface of the toothed belt 5 is required to be 

selected to the aforementioned predetermined range. In 
the recording apparatus according to the illustrated 
embodiment, since the tooth height h of the toothed 
belt 5 is small, the allowable range of the distance b 

15 is very small such as 0.3 mm or less. 

Further, in the toothed belt 5, depending upon the 
manufacturing method therefor, it is inevitable that 
there is dispersion in height of the back surface of 
the toothed belt when the belt is wrapped around the 

20 driving pulley 6. In this case, it is possible to 

eliminate such dispersion by polishing the back surface 
after the manufacture of the toothed belt 5. However, 
since dispersion in other parts is also added, it is 
desirable that the jumping preventing member 10 be 

25 positioned while adjusting the distance between the 
jumping preventing member and the toothed belt 5. 
Now, an embodiment of an adjusting mechanism 
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(adjusting method) for adjusting the distance b between 
the jumping preventing member 10 and the back surface 
of the toothed belt 5 will be explained with reference 
to Fig, 4. In Fig. 4, regarding the arrangement of the 
5 jumping preventing member 10, as mentioned above, not 
only the distance b between the jumping preventing 
member and the back surface of the toothed belt 5 but 
also the angle 9 with respect to the straight run of 
the toothed belt 5 are important. Thus, in the 

10 adjustment of the distance b, it is required that the 
angle 0 is not changed as less as possible. Further, 
in the arrangement shown in Fig. 4, the jumping 
preventing member 10 is repeatedly subjected to a force 
directing away from the driving pulley 6 due to the 

15 contact between the jumping preventing member and the 

toothed belt 5. If the jumping preventing member 10 is 
shifted by this force to increase the distance b, the 
jumping preventing effect will be reduced. To avoid 
this, the jumping preventing member 10 must be secured 

20 positively. 

In Fig. 4, the jumping preventing member 10 is 
attached via boss-fitting for rotation around a point 
P. The point P is located nearer to the driving pulley 
6 than the extension direction of the jumping 

25 preventing surface 21 of the jumping preventing member 
10 and below the center of the driving pulley 6. As a 
result, even when the distance b is adjusted by 
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rotating the jumping preventing member 10 around the 
point P, the angle 6 is almost not changed. 

Further, an elongated hole 22 for adjusting the 
distance b is formed in the jumping preventing member 
5 10, so that the jumping preventing member is secured to 
a chassis (not shown) by a screw 11 passing through the 
elongated hole. Since the securing screw 11 is located 
in the vicinity of the contact position (or most 
adjacent position) between the jumping preventing 

10 member 10 and the toothed belt 5, the jumping 

preventing member 10 is not shifted by the urging force 
of the toothed belt 5. Incidentally, normally, in many 
cases, since the driving pulley 6 is secured to an 
output shaft of a driving motor 8 (Fig. 1), there is 

15 greater possibility that the securing position of the 
jumping preventing member 10 is situated in the 
vicinity of the driving motor 8. Thus, in order not to 
generate the positional deviation of the jumping 
preventing member (jumping preventing surface 21) due 

20 to heat from the driving motor 8, it is desirable that 
the jumping preventing member 10 is made of material 
which is hard to be deformed by heat. 

Figs. 6A and 6B are partial sectional views taken 
along the line 6A( 6B ) -6A( 6B ) in Fig. 4, showing a 

25 positional relationship between the toothed belt 5, 
driving pulley 6 and jumping preventing member 10, 
where Fig. 6A shows a reference example and Fig. 6B 
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shows an arrangement example according to the 
embodiment of the present invention. In Figs, 6A and 
6B, flanges 23 , 24 for regulating deviation of the 
toothed belt 5 in a width-wise direction are provided 
5 on the driving pulley 6 on both sides thereof 

corresponding to both width-wise sides of the toothed 
belt 5. As shown in Fig* 6A, when at least one (23) of 
the flanges has a height greater than the height of the 
back surface of the toothed belt 5 mounted on the 

10 driving pulley 6, the jumping preventing member 10 

cannot be positioned to cover the flange 23 in order to 
prevent the interference with the flange 23, Namely, 
the jumping preventing member 10 cannot cover the 
entire back surface of the toothed belt 5 along the 

15 width- wise direction thereof. 

Thus, in the reference example shown in Fig, 6A, 
in a condition that the driving motor 8 and the driving 
pulley 6 are stopped, when instantaneous shock (for 
example, due to dropping) is applied to the apparatus 

20 to generate a force trying to shift the carriage 2 in 
the scanning direction, if the toothed belt 5 is 
loosened, the toothed belt 5 may be dislodged from the 
driving pulley 6, Namely, in the arrangement shown in 
Fig. 6A, since the jumping preventing member 10 covers 

25 the toothed belt 5 only partially in the width-wise 

direction, a great gap is created between the jumping 
preventing member 10 and the flange 23 of the driving 
pulley 6, with the result that, as shown by the phantom 
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line, the toothed belt 5 may be dislodged from the 
driving pulley 6 by passing through such a gap in an 
oblique direction . 

To the contrary, in the arrangement according to 
the embodiment of the present invention shown in Fig. 
6B, since outer diameters of the flanges 23, 24 
provided on the driving pulley 6 at the positions 
corresponding to both width-wise sides of the toothed 
belt 5 are selected to be smaller than the height of 
the back surface of the toothed belt 5 mounted on the 
driving pulley 6 and the jumping preventing member 10 
is extended to cover both of the flanges 23, 24 and the 
jumping preventing surface 21 is located in the 
vicinity of the back surface of the toothed belt 5, the 
gaps between the jumping preventing member 10 and the 
both flanges 23, 24 of the driving pulley 6 can be made 
sufficiently small, with the result that, for example, 
if instantaneous shock (for example, due to dropping) 
is applied to the apparatus to generate a force trying 
to shift the carriage 2 in the scanning direction, the 
toothed belt 5 can positively be prevented from 
dislodging from the driving pulley. 

Incidentally, in the above-mentioned embodiment of 
the present invention, while an example that the 
abutment portion (preventing portion) of the jumping 
preventing member 10 is formed as a flat plate in order 
to avoid the interference with the carriage 2 and the 
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guide shaft 3 was explained, so long as adequate space 
can be utilized, in place of the flat plate, rotatable 
roller may be used. By using the rotatable roller as 
the jumping preventing member, even when the distance b 
5 between the roller and the back surface of the toothed 
belt 5 is selected to be smaller, increase in load due 
to the sliding friction between the toothed belt 5 and 
the jumping preventing member can be prevented, thereby 
realizing more positive jumping preventing effect. 

10 According to the above-mentioned embodiment, in 

the recording apparatus in which the recording means 1 
are mounted on the carriage 2 attached to the toothed 
belt 5 extending between the driving pulley 6 and the 
idler pulley 7 and the recording is effected on the 

15 recording material by effecting the scanning of the 

carriage 2 by driving the driving pulley 6, since the 
jumping preventing member 10 for preventing the jumping 
of the toothed belt 5 is provided to be opposed to the 
back surface of the toothed belt 5 in the vicinity of 

20 the driving pulley 6, even when the toothed belt 5 

having fine tooth pitch and low tooth height is used as 
the driving transmitting means to the carriage 2, the 
back surface of the toothed belt 5 tending to float 
from the driving pulley 6 upon the rotation of the 

25 latter is prevented from being floating by the jumping 
preventing member 10, with the result that the idle 
rotation of the driving pulley 6 is prevented and the 
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jumping phenomenon of the toothed belt 5 can be 
prevented . 

Therefore, according to the above-mentioned 
embodiment, even when the toothed belt having fine 
tooth pitch and low tooth height is used as the driving 
transmitting means to the carriage 2, the jumping 
phenomenon of the toothed belt 5 can be prevented with 
the simple construction, and, thus, the stable scanning 
of the carriage can be realized without requiring the 
driving motor having large capacity and carriage 
position detecting means such as an encoder thereby to 
achieve highly fine recording, thereby providing an 
apparatus such as a recording apparatus or a reading 
apparatus which can be made cheaper and more compact. 

Further, in the above-mentioned embodiment, since 
the driving pulley 6 is rotatingly driven by the 
driving motor 8 and the tension spring 9 is provided 
for applying the tension to the toothed belt 5 by 
biasing the idler pulley 7 by the elastic force and the 
jumping preventing member 10 is located in a 
confronting relationship to the upper run of the 
toothed belt 5 to which the carriage 2 is attached in 
such a manner that the jumping preventing member 10 is 
nearest to the back surface of the toothed belt 5 at 
the position where the toothed belt 5 is engaged by the 
driving pulley 6 rather than the position where the 
toothed belt 5 leaves the driving pulley 6 in the 
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condition that the driving pulley 6 is stopped, even 
when the toothed belt having fine tooth pitch and low 
tooth height is used as the driving transmitting means 
to the carriage 2, the jumping phenomenon of the 
toothed belt 5 can be prevented more efficiently with 
the simple construction, and, thus, the stable scanning 
of the carriage can be realized without requiring the 
driving motor having large capacity and carriage 
position detecting means such as an encoder thereby to 
achieve highly fine recording, thereby providing an 
apparatus such as a recording apparatus or a reading 
apparatus which can be made cheaper and more compact. 

Further, according to the above-mentioned 
embodiment, since the jumping preventing member 10 has 
the jumping preventing surface 21 located at the 
position nearest to the back surface of the toothed 
belt 5 and extending in the tangential direction of the 
driving pulley 6 and the surface 21 is inclined with 
respect to the straight upper run of the toothed belt 
by an angle of about 10 to 30 degrees and the distance 
b between the jumping preventing member 10 and the back 
surface of the toothed belt 5 is selected to be greater 
than 10% and smaller than 90% of the tooth height of 
the toothed belt, the above-mentioned effects can be 
achieved more efficiently. 

Further, according to the above-mentioned 
embodiment, since the jumping preventing member 10 is 
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rotatably supported for rotation around the position P 
nearer to the driving pulley 6 than the extension line 
of the jumping preventing surface 21 of the jumping 
preventing member 10 at the side opposite to the 
nearest position between the jumping preventing member 
and the toothed belt 5 with respect to the driving 
pulley 6 and is secured to the position in the vicinity 
of the nearest position and the driving pulley 6 has 
the flanges 23, 24 at the positions corresponding to 
the both width-wise sides of the toothed belt 5 and the 
outer diameters of the flanges are selected to be 
smaller than the height of the back surface of the 
toothed belt 5 mounted on the driving pulley 6 and the 
jumping preventing member 10 has the jumping preventing 
surface 21 adjacent to the toothed belt 5 to cover both 
flanges 23, 24 of the driving pulley 6 at least 
partially, an apparatus such as a recording apparatus 
or a reading apparatus in which the above-mentioned 
effects are achieved more efficiently can be provided. 

Incidentally, in the above-mentioned embodiment, 
while an example that the recording apparatus has the 
ink jet recording head as the recording means 
(recording head) was explained, the present invention 
can similarly be applied to other recording apparatuses 
such as wire dot type, thermal type, laser beam type 
and the like to achieve the similar effects* Further, 
the present invention is not limited to the recording 
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apparatus having "the single recording means but can 
similarly be applied to a color recording apparatus 
using a plurality of recording heads for effecting the 
recording with plural colors or a gradation recording 
apparatus using a plurality of recording heads for 
effecting the recording with same color and with 
different densities or a combination thereof to achieve 
the similar effects. 

Further, in the ink jet recording apparatus , the 
present invention can be applied to any arrangements 
such as an arrangement in which an ink cartridge 
integrally including a recording head and an ink tank 
is used, an arrangement in which an ink cartridge is 
integrally incorporated in a carriage or an arrangement 
in which recording means (recording head) and an ink 
tank are provided separately and they are 
interconnected through an ink supplying tube, thereby 
achieving the similar effects. Further, the present 
invention can be allied to a case where the ink jet 
recording apparatus in which recording means utilizing 
electrical/thermal converters such as piezo-electric 
elements are used. 



